Importance: With a shortage of surgeons, attrition of academic surgery faculty, especially junior faculty represents an organizational challenge. Objective: To profile surgical faculty attrition at one academic medical center and investigate whether differences in attrition exist over time between faculty ranks, genders or ethnic groups. Design, Setting, and Participants: The population included surgical faculty members who were employed in our academic medical center as of July 1, 1996, or were subsequently hired at least half-time through June 30, 2011. The primary analyses involved length of time to faculty departure during the study period. We applied Kaplan-Meier survival analysis methods, Cox Proportional Hazard Regression, and incidence rates of departure per 100 person-years. Main Outcomes and Measures: Using faculty rank as a time-varying covariate, we examined the association between time to departure and the following: faculty rank, gender, and race. Results: Among 302 members of the surgical faculty, almost 70% of whom entered the study period as assistant professors, the rate of departure was significantly higher for assistant professors compared to senior faculty ranks. Departure rates were not found to be different between gender or race groups. Conclusions and Relevance: The rate of departure over several decades was significantly higher for assistant professors compared to senior faculty ranks. Although estimates of surgeon shortages may vary, to remain competitive and establish a pipeline of future leaders, academic medical centers will not only have to recruit new surgeons to replace retirees, but will also have to work to retain surgeons at the earlier stages of their careers.
Introduction
The projected shortage of surgeons is attributed to problems of both supply and demand (Association of American Medical Colleges, 2016; Williams et al., 2009 (Williams et al., 2009 ). On the demand side, the Association of American Medical Colleges (AAMC) estimates that total physician demand will grow by 112,000 full-time equivalents and with static supply, the U.S. likely will have a shortage of between 23,100 and 31,600 surgical specialists by 2025. An analysis of the demand side also indicates that an aging population, growing disease burden, and expanded medical coverage under the Affordable Care Act will further increase demand for General Surgeons by 18% and Vascular Surgeons by 31% by 2025 (Dall et al., 2013) . This compares to increases in demand for adult primary care physicians of 13% (Dall et al., 2013) .
On the supply side, increases in physician retirement, and voluntary departures due to physician burnout are straining both academic and private health systems, making it difficult for them to meet patient care demand. For academic health centers (AHCs), the burden is compounded by the added responsibility of the teaching and research missions. Accordingly, managing the attrition of surgeons assumes greater importance for teaching hospitals.
The overall turnover rate in hospitals is trending upwards reaching a median of 13.4% in 2015 (Vonderhaar, 2016) . Healthcare is a labor-intensive enterprise, with easily quantifiable workforce metrics that are closely watched by hospital administration, faculty affairs and health system boards (Warren, 2015) . Physician turnover is now at 6% -7%, and while the expense of recruiting and loss of productivity is the motivator for reducing attrition, organizational and strategic implications are in many ways more salient than cost-reduction alone (Satiani et al., 2013; Physician Recruiting Survey: Annual Physician Retention Survey, 2013 . In a 2008 study by Association of American Medical Colleges (AAMC), four of ten faculty members, and half of clinical faculty left their faculty position within ten years of their first appointment (Alexander & Lang, 2008) . Since the success of the AMC and its mission is dependent on an engaged and wellaligned faculty, retention of suitable surgical specialists is critical.
A prior study profiled surgery faculty attrition using data aggregated into five-year time periods (Satiani et al., 2013) . The current follow-up study was intended to provide richer, more robust results since we were able to track individual faculty over the same time period using disaggregated, individual level data. The objective of this study was to profile surgery faculty attrition at one AMC by tracking employment data from date of hiring through departure or the conclusion of the study period; primarily investigating whether differences in attrition exist between faculty ranks, genders or race-ethnic groups, and secondarily comparing findings to the prior literature (Satiani et al., 2013 Care/Burn, and Urology. We removed MD-PhD faculty whose primary work activity was research (less than 0.5 FTE of clinical work) in addition to all non-physician faculty including basic science researchers, podiatrists and those faculty hired specifically into administrative positions without clinical care responsibilities (e.g. Dean). Fellows in, despite having faculty titles, were trainees with short-term contracts and were therefore removed as well. To validate the final product, the faculty roster was cross-referenced against annual reports provided by each department during the study period. We also verified faculty start dates to ensure that we were assessing faculty from the point of their original faculty appointment, as opposed to hire dates for residency or fellowship positions. In summary, only faculty who were employed as of July 1, 1996 or were subsequently hired as clinicians with at least 0.5 FTE clinical assignment through June 30, 2011 were included in the study data set. Since all data used for this study were obtained from public employment records, we did not seek approval for human subject's research from our Institutional Review Board.
Definition and Verification of Departures. Faculty departures during the study period were coded in the personnel system as voluntary resignation, retirement, became no-salary appointment (i.e. obtained employment elsewhere but maintained a voluntary relationship with the department), involuntary resignation, misconduct, death, disability or converted to part-time (less than 0.5 FTE). We further classified voluntary faculty departures according to where they went: another academic medicine institution, private or community practice, or left practice altogether due to retirement, disability, or death (RDD). We verified all departures and reclassifications through inspection of departmental personnel records and interviews with veteran faculty and staff, which resulted in a complete accounting for all faculty departures during the study period.
Data Analysis. Using the final database described above, we investigated the demographics and differences between gender groups, faculty rank, and raceethnicity groups (Table 1 and Table 2 ). Due to small numbers of faculty in raceethnicity categories besides white, we analyzed the race-ethnicity categories as white versus non-white. Preliminary analyses (descriptive statistics) seemed to indicate that attrition rates were similar across gender and race-ethnicity groups. The primary analyses involved time to departure since the faculty had various lengths of employment during the study period. We applied Kaplan-Meier survival analysis methods, Cox Proportional Hazard Regression, and incidence rates of departure per 100 person-years to determine the association between time to departure and the following demographics: faculty rank, gender, and race (white versus non-white). Unfortunately, due to the number of departments involved, we were unable to test whether departments differed with regard to rates of departure. Rank was entered into the data as a time-varying covariate since a surgeon's rank could change with time. In survival analysis, this has the effect of adjusting the statistical model for changes in rank over time. The incidence of departure rates was estimated for three equally spaced time intervals for the first nine years plus a fourth interval of greater than nine years. All analyses were completed using Stata, Version 14.1 (StataCorp, College Station, TX). In Table 3 , Column 2, "Person-years", is the number of years that faculty in each category were employed (i.e. number of years the individual worked until the end of the study period or until they departed) multiplied by the number of faculty subjects. For example, if Faculty A was hired as an assistant professor on July 1, 2000, and remained employed for the remainder of the study period, he/she would be credited with 11 total years of employment. We would multiply all of the faculty years in the study by the total number of faculty in that category for that specific time interval to arrive at Person-years. Departures (Column 3) represent the number of faculty who departed during that time interval. The breakdown of time intervals in Column 1: (0 -3], (3 -6], etc. were chosen for ease of reporting. "The rate per 100 person-years" (Column 4) can be interpreted as an estimate of the number of departures per 100 years of time; in other words, the larger the number, the higher the rate of departure. Finally, Column 5 represents the 95% Confidence Interval in estimating the rate per 100 person-years.
Finally, to explain where departing faculty went, we conducted post-hoc analyses (Chi-Square Analyses) comparing the relationship between the type of practice entered upon leaving and demographic variables: academic medicine, private practice, or left practice and the demographic variables: gender, raceethnicity, and faculty rank when departing. 
Results
The resulting database contained 302 unique faculty surgeons who were considered active, full-time employees during the study period. Two hundred ten (69.5%) entered the study period at the rank of assistant professor, 48 (15.9%) as associate professor, and 44 (14.6%) as full professor (Table 1 ). The faculty were predominantly male (82.5%), and white (81.1%). The departments or divisions with the largest percentage of faculty were Obstetrics/Gynecology (16.2%), Orthopedics (12.6%), Ophthalmology (9.9%) Cardiothoracic Surgery (8.9%) and Otolaryngology (8.9%). Nearly 20% (60 of 302) of all faculty members in the dataset were promoted at least once during the study period and 2.3% (7 of 302) were promoted twice (Table 2) . Table 3 shows the results of the Kaplan-Meier Analyses which, suggests that the rates of departure were significantly higher for assistant professors compared to other faculty ranks; higher for women in the first three years of employment, and higher for men over the second two time intervals ((3 -6] and (6 -9]); and higher for non-white faculty during the third interval ((6 -9]).
The Cox proportional hazard regression analysis was used to test the hypotheses that the independent variables (rank, gender, and race (white versus (Table 3 and Figures   1-3) . We observed no significant interactions between independent variables, so only the main effects are shown in Table 4 .
When looking at Figure 1 , the Kaplan-Meier survival curves for time to resignation (departure) by rank, the attrition rate (or cumulative proportion of survival) accelerates more rapidly for assistant professors than it does for associate or full professors. The Cox proportional hazard regression test determined that the only significant difference between departure rates by rank was observed between assistant and full professors (Log-rank p value < 0.001, HR = 3.09, p = 0.002). they were found not to be statistically different (Log-rank p value = 0.750, HR = 1.38, p = 0.292). As can be seen in Figure 3 , the attrition rate was also determined not to be significantly different for whites vs. non-whites (Log-rank p value = 0.270, HR = 1.19, p = 0.529).
During the 15-year study period, slightly more than a third (107 of There were no statistical differences between males and females with regard to departure for academic or private practice (X 2 = 0.22; df = 2, p = 0.90). However, we found that a larger-than-expected proportion of non-white faculty remained in academic medicine while a larger-than-expected proportion of white faculty became RDD (X 2 = 5.92; df = 2, p = 0.05). Finally, we observed that assistant professors who departed were more likely to go into private practice, while full professors were more likely to become RDD (X 2 = 29.6, df = 4, p ≤ 0.001; see Table 5 ). Chi-Square analysis results X 2 = 29.6; df = 4; p < 0.001
Discussion
This study of 302 surgical faculty, almost 70% of whom entered the study period as assistant professors, demonstrated that the rate of departure was significantly higher for assistant professors compared to senior faculty ranks. Furthermore, departing assistant professors were more likely to leave academic medicine for private practice when compared to other ranks (Table 5 ). We also observed that a significantly higher percentage of white faculty left for private practice than remained in academic medicine, whereas the percentages of non-white faculty were nearly equally split between those who went into private practice and those who remained in academic medicine.
Our previous study of faculty attrition led us to conclude that attrition rates were higher for more senior faculty, but only for the time period 2006 -2011 (Satiani et al., 2013 . Data for that study was obtained in aggregate form from the AAMC Faculty Administrative Management On-Line User System (FAMOUS)
database, making it difficult to track individual faculty members over time. Furthermore, the nature of the FAMOUS database, which relies on institutional self-reported data, is perhaps not sufficiently reliable compared to the data collection procedures used in this study, which included longitudinal accounting of each faculty member from an internal software tracking system cross-referenced against departmental reports as well as verification by veteran faculty and staff. Success in retaining faculty starts with effective recruiting. A distinct effort by the institution at the front end on what constitutes a good fit for the local culture 122 Open Journal of Leadership pays dividends in the long run. Lost in the hasty effort to replace departing surgeons in vital specialties, recruitment is often reactionary and may result in poor choices, with financial and strategic considerations becoming an afterthought. Strategic planning lays out a plan for hospitals about the direction they need to go and ways to get there. Which specialties are growing? Where is new technology proliferating? Where are workforce shortages likely to be most severe? Which specialties at the AMC are heavily weighted towards older faculty and need replenished? What are the expressed needs of junior faculty? Rather than wait for faculty departure, department and division heads must have a proactive, longitudinal (2 -10 years) recruitment plan. Although, most hospital planning groups or human resources departments have faculty complete a brief survey often annually to estimate demand in their specialty, this feeble effort is more suited for budgetary purposes. To use this information to gauge recruitment needs will not suffice in an era of competition for many surgical specialties. Finally, useful information must be gathered from departing surgeons to allow recalibration of any retention strategy. Some have proposed "stay" interviews rather than an exit interview to gauge career satisfaction and early intervention to avoid productive faculty departures (Keyser, 2014) . Exit interviews have only been done at our institution for the past three years. Approximately 50% of departing faculty have agreed to either face-to-face interviews or electronic surveys. Preliminary data show that most departures are due to dissatisfaction related to stress associated with productivity demands or unhappiness with the institutional culture. Physician engagement tactics and retention strategies may differ depending on the generation or age group being targeted. Younger physicians are the most vulnerable to turnover between one and three years after employment with an aggregate turnover of 25% in the first three years of employment (Gramer, 2015) . Younger faculties are also more likely to consider leaving academic medicine due to dissatisfaction (Pololi et al., 2009) . In a survey of physician engagement, Generation Xers demonstrated the lowest level of engagement whereas "traditionalists" represented the most engaged group of physicians with baby boomers in between (Kaissi, 2016) . Junior faculty likewise had a significantly lower satisfaction rate with their medical school as a workplace compared to senior faculty (65% versus 59%, p < 0.004) (Wai et al., 2014) .
In a faculty forward engagement survey of 1356 surgeons Wai and colleagues reported that department governance, collegiality, collaboration, and relationship with their supervisor were the strongest predictors of overall satisfaction, demonstrating that faculty satisfaction with the medical school was primarily driven by workplace culture (Wai et al., 2014) . To retain younger faculty, proper initial selection and recruitment, in addition to maintaining a nurturing culture are important (Vonderhaar, 2016; Satiani et al., 2013; Gramer, 2015; Pololi et al., 2009; Wai et al. 2014) . Among other reasons, dissatisfaction due to failure to be promoted may be a cause of younger faculty leaving academic medicine. In 2010, the AAMC reported that the average number of years to promotion for medical (Vonderhaar, 2016) . Furthermore, 79% of 59 programs indicated that most faculty left academic surgery altogether. Although, compensation is not the primary reason for faculty departures, it has been shown to be statistically correlated to academic surgeon satisfaction (Chen et al., 2014) .
As necessary as it is to retain younger faculty, older faculty now comprise a third of the current faculty workforce, and they have different needs, attitudes and goals. This is a growing trend. In 2007 one-third of faculty was over 55 years of age compared to 10% in 1967 and 20% in1987 (Mallon & Buckley, 2012) .
There are some specific approaches to retain senior faculty including sustained Limitations. These findings are from a single, mid-western United States institution over several decades and while our analyses included decades of employment data, these findings may not be applicable to other institutions. Additionally, there were many infrastructure and leadership changes over time, which may have influenced departures, as well as other institution-specific historic events. With respect to Assistant Professors in particular, it is understood that some departures are "good" in the sense that they are moving due to promotions or being recruited elsewhere. Finally, our study period was limited to the fifteen years ending in 2011 due mainly to delay in obtaining data from various sources and tracing department members. However, we believe that based on a preliminary analysis of departures since 2011, the attrition trends we ob- 
Conclusion
This study demonstrates that the rate of departure over an extended period of time was significantly higher for assistant professors in surgery compared to senior faculty ranks, and that assistant professors were more commonly leaving academic medicine for private practice. Although drastic changes in models of care and technology may alter some of the estimates of surgeon shortages, it is clear that AMC's must remain competitive in replenishing retiring surgeons for leadership roles with a limited supply of qualified newly graduating surgeons.
Furthermore, effective recruitment and retention of the new assistant professor must be part of any multi-pronged plan towards strategic, organizational and financial success of the AMC.
